SUMMARY Two cases of acute haemorrhagic leucoencephalitis localised to the brainstem and cerebellum are reported. One followed the insertion of a ventriculoatrial shunt and the other an upper respiratory tract infection. The rare previously reported cases of this condition involving mainly the posterior fossa structures are reviewed.
Hurst' was the first to define acute haemorrhagic leucoencephalitis as a clinicopathological entity. He distinguished it from other brain purpuras and haemorrhagic encephalitides, and regarded it as an acute demyelinating condition. Occurring mainly in adults, it usually follows an upper respiratory tract infection but may occur without any prodromal illness. The onset is abrupt, with pyrexia, leucocytosis and a variety of neurological symptoms including severe headaches, seizures and paralysis. It usually follows a fulminant course, with coma occurring in a few hours, and death ensuing several hours to a few days later.2 3 Survivals,2 4 5 or deaths after a more chronic course4 6 are rare.
The pathological changes are usually found in the white matter of the cerebral hemispheres, often asymmetrically. They may extend into the brainstem and cerebellum, but they only rarely involve these structures exclusively. In a period of five months we encountered two cases implicating almost exclusively the brainstem and cerebellum. These two cases form the basis of this report.
Case reports CASE 1
Clinical history This 82-year-old white female was admitted because of hydrocephalus. Five years before admission, she developed a progressive gait disturbance with signs of Parkinsonism. Two years later computed tomography (CT scan) showed changes strongly suggestive of hydrocephalus. She responded well to low doses of carbidopa and levodopa. Eleven months before admission she noticed increasing difficulty swimming and diving. Another CT scan showed further dilatation of the ventricles and a radioisotope cerebrospinal fluid (CSF) study showed reflux in the ventricles, with delayed absorption over the convexities. Six months before admission she showed minimal signs of senility, gait apraxia and intermittent incontinence. She also had a bizarre voice disturbance with oral facial dyskinesias, probably resulting from anti-parkinsonism medication. She A right ventriculoatrial shunt was inserted and 4 mg of gentamicin were injected into the ventricles through the catheter. The first day after the operation was unremarkable. On the second day she complained of a sudden severe headache. This was followed by a sharp decrease in mentation, breathing difficulties, stridor, and tachycardia necessitating intubation. She had a grand 151 mal seizure and her left pupil dilated. Hyperventilation was instituted, and phenytoin and mannitol were given intravenously. Her left pupil then became normal. An emergency CT scan showed that the lateral ventricles were slightly smaller than prior to surgery. The catheter was in good position and there were no haemorrhages. She had another seizure and her temperature rose to 38 5°C. Her WBC was 39-6 x 109/1 with 69% polymorphs and 18 % bands. The following day her temperature remained elevated, up to 39 5°C. She could open her eyes but did not respond to verbal commands. She could move her legs, the left more than the right, but no movements of the arms could be elicited. Pupils were equal and reactive to light. CSF obtained from the shunt revealed a RBC of 6 5 x 1012/1, WBC of 108 x 106/1 with 90% polymorphs and 10% mononuclear cells, glucose of 5 2 mmol/l and protein of 1 62 g/l. Antibiotics were started. CSF cultures and cultures from the septum, urine, and blood were negative. A chest radiograph revealed a right middle lobe infiltrate consistent with atelectasis or bronchopneumonia. Three days after operation she was successfully extubated and her chest radiograph cleared. During this time her temperature varied from 37 5°C to 39 0°C. She began to obey simple commands. On the eighth day after operation her temperature rose sharply to 39 7°C. She had another seizure, and a chest radiograph again showed a right middle lobe infiltrate. Over the next hours she progressed rapidly to coma and died.
Necropsy findings General pathology: Both lungs showed acute congestion, extensive acute bronchitis with mucus plugging, and patchy bronchopneumonia of the lower lobes. Focal scarring and calcified granulomas were found in both pulmonary apices. The right cardiac ventricle was dilated and there was an acute congestion of the abdominal viscera. Two broad and shallow duodenal ulcers were found but no significant amount of blood was seen in the intestinal lumen. Myeloid hyperplasia was noted in the bone marrow. Neuropathology: the brain weighed 1200 g. The ventriculoatrial shunt, which was patent, extended from the right posterior parietal convexity and was surrounded by a small amount of meningeal haemorrhage. The leptomeninges of both cerebral hemispheres were otherwise clear and the hemispheres were symmetrical. The posterior fossa structures were swollen and soft. The cerebellar tonsils were herniated and necrotic, more so ontheleft side. The meninges were congested and ayellow mottling was seen over the brainstem. minimal axonal damage were present around several small veins, not always associated with fibrinoid necrosis or haemorrhages (fig 4) . There were also several foci of necrosis in the parenchyma, and more diffuse oedema. The meninges contained a patchy mild to moderate acute inflammatory exudate. No organisms were demonstrated. In the cerebellum, the fibrinoid necrosis of small veins and arteries, and the perivascular inflammation, haemorrhages and myelin loss were mostly localised to the white matter, but rare foci of perivascular inflammation involved the dentate nuclei. In the midbrain, the cerebral peduncles, substantia nigra and tegmentum were severely involved, while the tectum and red nuclei showed only rare foci of perivascular inflammation. The vascular fibrinoid necrosis, acute inflammation and haemorrhages were very severe in the pontine tegmentum, and in the grey nuclei and fibre tracts of the basis pontis. In the medulla, the rostral tegmentum was more severely involved. Occasional foci of perivascular inflammation were seen in both pyramids and in the area postrema.
Outside the posterior fossa, no similar lesions were found, but a few focal acute inflammatory exudates were seen in the meninges at the base of the brain and along the spinal cord. The 
Discussion
Morphologically, the diagnosis of acute haemorrhagic leucoencephalitis is based on five main types of lesions, all present in our cases: (1) fibrinoid necrosis of small veins and arteries, with fibrinous exudates extending into the surrounding neural parenchyma, (2) polymorphonuclear leucocytic infiltrates replaced in the later stages by mononuclear cells, (3) multiple ball or ring haemorrhages, (4) perivascular tissue destruction including demyelination and (5) perivascular or confluent oedema. These changes are often distributed unevenly in the central nervous system. In his original description, Hurst' observed that in each of his two cases the left hemisphere was more involved than the right. This asymmetry, although not always present, has been frequently noted in subsequent reports. Hurst' also reported extension of the lesions into the brainstem and cerebellum. However, lesions exclusively confined to these two structures have been recorded only rarely. The table summarises two previously reported well-documented cases9 and the two cases described in this paper. Three of these cases had mild supratentorial involvement probably in continuity with the midbrain lesions. Apart from the less specific symptoms of headache, fever and altered sensorium, cranial nerve dysfunctions and pyramidal signs dominated the clinical picture. The other data fit the general description of acute haemorrhagic leucoencephalitis, with the possible exception of the age of our first patient, who is the first reported older than 60 years.'0 Two cases,"12 first mentioned by Adams et a/9 in their review of the literature and regarded by them as consistent with acute haemorrhagic leucoencephalitis, are, after review, excluded. Kaiser's case" was that of a 20-year-old male who developed an acute vertigo followed three weeks later by ophthalmoplegia, quadriplegia, coma, and death five days later. Predominantly grey matter involvement of the brainstem associated with degeneration of anterior horn neurons in the spinal cord was described, and only microscopic haemorrhages were present. In our view, Kaiser's original diagnosis of an acute ("inferior") polioencephalitis should be retained. The case of Adolf and Spiegel (Case 12, 1922)12 was in a 43-year-old female with a gastric carcinoma (metastatic to one ovary at autopsy), who developed headaches, pain in the feet, fever, coma and death fourteen days later. Two foci of non-confluent petechial haemorrhages were present in the white matter of the cerebrum in addition to the brainstem involvement. The microscopic picture consisted of hyaline thickening of the capillary blood vessels and hypertrophic endothelial cells. No Acute haemorrhagic leucoencephalitis may sometimes have a fluctuant or chronic course, especially if cerebral decompression has been performed.4 6 In our first case, the evolution was biphasic, with an acute onset in the second day after operation followed by improvement in the following three days. The final hours were, however, fulminant, with death occurring six days after the onset of the symptoms. This biphasic course correlated with the morphologic findings. The foci in the cerebellar white matter with mononuclear infiltrates and few haemorrhages presumably corresponded to the part of the brain affected initially, whereas the brainstem regions showing polymorphonuclear infiltrates and many haemorrhages were involved in the final phase.
The first case is also unusual because the onset of acute haemorrhagic leucoencephalitis followed the implantation of a ventriculoatrial shunt. Although there was significant neurological improvement with therapy, he died of congestive heart failure secondary to endocarditis. In addition to the lesions of multiple sclerosis, there were discrete areas of tissue rarefaction disseminated in the brainstem and independent of the sclerotic plaques. In the centre of these lesions, there was a loss of axis cylinders, oligodendrocytes and astrocytes. Along the periphery, there was marked swelling and calcifications of axons. Throughout there was a poor inflammatory response. All the lesions were restricted to myelinated fibre tracts. Similar neuropathological changes were found in the brainstem and cervical spinal cord of rabbits given intracisternal injections of gentamicin at various concentrations.18 19 These changes presumably were due only to gentamicin, as injections of the carrier substance or preservative did not reproduce them. However, it took doses 50 to 100 times greater than those usually given therapeutically to cause the lesions. These observations conclusively exclude gentamicin as the cause of the morphological changes in the posterior fossa structures of Case 1.
The aetiology and pathogenesis of acute haemorrhagic leucoencephalitis are obscure. The diagnosis is rarely made before death and thorough clinical investigations are rare. There is general agreement that it represents an allergic phenomenon. Delayed hypersensitivity mechanisms were suggested following the demonstration of lymphoblastic transformation in response to encephalitogenic myelin protein. 6 Also, a hyperacute form of experimental allergic encephalitis produced by pertussis vaccine and adjuvants has been suggested as an experimental counterpart of acute haemorrhagic leucoencephalitis.20 The terms disseminated vasculomyelinopathy has been proposed to emphasise the vascular component of the post-infectious encephalitides.21
More recently, Reik22 expanded this concept with the hypothesis that circulating immune complexes could be the initial event in the vasculomyelinopathies. Our knowledge of the pathogenetic mechanisms in acute haemorrhagic leucoencephalitis is, however, insufficient to explain variability in the localisation of the tissue reaction.
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